Background: : Smoking is associated with adverse health effects and significant disease burden among men, making it an important men's health issue. Conversely, smoking cessation is associated with significant reductions in smoking-attributable risk. However, few studies have examined men-specific smoking cessation programs. The aim of our study was to conduct a comprehensive review of the literature to identify men-specific smoking cessation programs to make recommendations about future efforts to develop, implement and evaluate men-centered smoking cessation interventions. Methods: : A comprehensive search of the COCHRANE Library, MEDLINE, and PsycINFO and SIGLE databases was performed. Out of 873 studies that we retrieved from the data base search, 11 publications met our inclusion criteria. Results: : Of the 11 studies in our review, 7 employed a randomized controlled trial (RCT) design, 3 employed a cohort design, and 1 article employed a two-group pretest-posttest design. Only two studies had treatments that were tailored specifically for men. Overall, the majority of RCTs (6/7) provided significant treatment effects in favor of the intervention group. Conclusions: : The few descriptive studies that have examined smoking cessation outcomes in men-only programs support calls for men-centered interventions. However, the factors underpinning men's smoking and cessation require further research attention. Future studies are needed that examine, incorporate, and evaluate sex-and gender-specific factors related to smoking cessation outcomes among men. Such studies will improve men's health by enhancing our understanding of their smoking behaviors. Moreover, the findings derived from such studies will be useful in guiding the development of tailored approaches to men's smoking cessation.
Introduction
Smoking remains the single most preventable cause of mortality, and rates among men indicate that at least 35% of men in Western countries and 50% in developing countries continue to smoke [1] . Smoking is associated with several significant adverse health effects among men including cardiovascular disease [2] and cancer [3] . Indeed, the excess years of life lost for Western men versus women are most often attributed to cardiovascular disease [4] , for which the high prevalence of smoking among men is a strong risk factor. Within the growing focus on gender and health, the influence of masculinities on men's health practices has attracted recent attention [5] . In particular, understanding how men's roles, identities, and relations influence their smoking behaviors is key to effectively messaging men about health and for individualizing smoking cessation (SC) interventions. Although some sex-and gender-specific approaches to examining smoking have emerged [6] [7] [8] , the focus has most often been on women while smoking among men is poorly understood.
The approaches most often described are related to sex differences, whereby biologically based constructs referring to an individual's anatomy, physiology, genes, and hormones are used to signal how smoking in males and females might differ. For example, studies have shown that, compared to females, males are more sensitive to the reinforcing effects of nicotine, derive greater benefit from nicotine replacement therapy (NRT) during quitting, and are less sensitive to the non-nicotinic effects of cigarettes [9] . Supporting these assertions, a SC study found that men had higher nicotine dependence scores, but lower behavioral smoking scores than women [10] .
Less attention has been paid to gender influences on men's smoking. Gender refers to socially prescribed and experienced dimensions of life. There is evidence that gender norms influence men's smoking behaviors. For example, men's propensity for tobacco and other substance use has been interpreted to represent men's alignment with masculine ideals that signify strength and invulnerability to illness and disease [11] . Masculine images (e.g., the Marlboro Man) have been used by tobacco companies to market cigarettes, indicating the importance of gender influences in attracting young men to smoking [12, 13] . Moreover, other studies have found differences in patterns and motives for smoking that suggest gender influences related to the use of cigarettes in social interactions. For example, using the ''Modified Reasons for Smoking Scale,'' a study found that men's scores were lower than women's scores on ''tension reduction/relaxation'', ''stimulation'' and ''social smoking'' [14] . In addition, a lower average number of cigarettes smoked per day (cigs/ day) was predicted by higher ''social smoking'' scores in men, but higher depression scores in women. Negative affect was positively associated with ''addictive smoking'' and ''social smoking'' in men, but with ''habit/automatism'' in women [14] .
Given emerging evidence relating to sex and gender influences on men's smoking, we conducted a comprehensive literature review to examine what has been offered to men as a means for making recommendations about future efforts to develop, implement and evaluate men-centered SC interventions.
Methods
A comprehensive search of the COCHRANE Library, Medical Literature Analysis and Retrieval System Online (MEDLINE), PsychINFO and System for Information on Grey Literature in Europe (SIGLE) databases was performed using the following combinations of keywords: men; male; boys; gay; trans-gendered; gender or sex AND smoking; tobacco; nicotine or cigarette AND cessation; quit; reduction; abstinence or control AND therapy; treatment; intervention; program or counseling AND cognitive behavioral; pharmacotherapy or brief intervention AND bupropion/Wellbutrin/Zyban; nicotine replacement; varenicline/champix/chantix; nortriptaline; or naltrexone.
The search was limited to English language articles published before May 2009 that examined interventions specifically addressing SC or reduction among men. References from the retrieved articles were also examined for potentially relevant articles. Empirical studies were selected if they employed a quantitative research methodology and had clearly defined intervention components and SC outcomes (by biochemical validation and/or self-reports). The participants of the experimental intervention had to be men only. We excluded studies which aimed at reducing multiple risk behaviors concurrently (e.g., smoking and unhealthy diet). After removing duplicates, a total of 873 studies were obtained from our search of databases. After assessing titles and abstracts of the retrieved articles and relevant references of retrieved articles, 11 publications met the aforementioned inclusion criteria.
Results

Characteristics of included studies
The general characteristics of the reviewed studies are provided in Table 1 . The reviewed studies were performed in five countries, with five articles (45%) from the United States of America (USA), two articles (18%) from the United Kingdom (UK), two articles (18%) from Australia, one study from China (9%), and one study from Finland (9%); representing a total of 6724 men. Individuals delivering the interventions included physicians, social workers, volunteers, and clinicians; and interventions were delivered in diverse settings (including a prison clinic, a residential treatment centre, a home, and a community-based volunteer charity). Three studies were carried out in a population of veterans with a history of substance use disorders and/or psychiatric illness [15] [16] [17] , there were two studies each among men at risk for cardiovascular disease [18, 19] and expectant fathers [20, 21] , and one study each among asbestos exposed workers [22] , gay men [23] , Vietnamese American men [24] , and prison inmates [25] . The mean age of men represented by the studies varied from 32.2 to 52.9 years, and the average cigs/day ranged from 12.2 to 24.9.
The study design and intervention components are described in Table 2 . Seven studies employed a randomized control trial (RCT) design, three studies employed a cohort design (i.e., single group pre-post test design), and one article employed a two-group pre-post test design. Among the RCTs, intervention components included advice on SC from physicians, the use of SC pamphlets with behavioral counseling, contingency contract, self-help manuals designed for stages of change, and individual behavioral counseling with pharmacotherapy. The three studies that employed a cohort design used a behavioral intervention with pharmacotherapy, whereas the study employing a two-community pretest-posttest design used a media-led intervention.
Male-specific intervention components
In two studies treatments that were tailored for men were investigated [20, 23] . The SC program for gay men included NRT, group treatment, and peer support. In addition to SC strategies, sexuality, drug use, and HIV issues were addressed. Based on the experiences with other group interventions delivered in this population, peer support occurred in groups of 3-4 participants [23] . In an Australian study, which targeted expectant fathers, the intervention included a video which was introduced by a national football player, and focused on becoming a father and on the health risks of second hand smoke (SHS) exposure for the newborn [20] . In contrast, another study targeting expectant fathers employed an indirect intervention which did not include men-specific content. The expectant fathers' wives received education on SHS exposure, an educational booklet, and advice to urge their husbands to stop smoking [21] . In a fourth study, which targeted male prisoners, the counseling sessions were reported to be tailored specifically for inmates and based upon previous focus group discussion [25] . In the remaining studies, the counseling components consisted of non-sex and gender-specific strategies including behavioral cessation, coping, and relapse prevention strategies [15] [16] [17] , diseaserelated information [19, 22] , intervention strategies based on the participant's readiness to quit [18] , and a multicomponent multimedia community campaign [24] . Table 3 provides the SC outcomes of the studies. A majority of studies (7/11) utilized selfreported SC with biochemical validation (i.e., expired CO) as the main outcome measure; however, only 5 studies (45%) reported on smoking reduction outcomes. The assessment of final SC outcomes varied considerably between studies, with two studies assessing SC only at end-of-treatment, three studies at 6-months after intervention, and the remaining studies anywhere from 3-months to 3-years post intervention. The differences in treatment outcome measurement and heterogeneity in treatment components preclude a meta-analytic assessment.
Review
Efficacy of smoking cessation and reduction interventions
Smoking cessation outcomes
End-of-treatment SC outcomes for the three cohort studies were 22% [25] , 36.4% [16] , and 64% [23] . Furthermore, among RCT studies, the majority (i.e., 6/7) showed significant treatment effects in favor of the intervention. Finally, the study employing a two-communities pre-post test design [24] also demonstrated significant intervention effectiveness.
Smoking reduction outcomes
Of the five studies that assessed smoking reduction, only two studies reported significant findings. One study [25] examined a cohort of prison inmates who volunteered for a 10 week SC program. Of the three-quarters who had relapsed by 6 months, there was a median reduction in cigarettes from 45 g at baseline to 30 g. Furthermore, another study [21] reported that 39.7% of participants in the experimental condition reduced their cigs/day compared to 17.7% in the control condition; while 9.5% of participants in the experimental condition increased their smoking compared to 11.6% in the control condition.
Efficacy and effectiveness of treatments based on modality and intensity
In the three cohort studies [16, 23, 25] researchers used multi-component interventions that combined behavioral counseling with pharmacotherapy (i.e., bupropion and/or NRT). The average duration of the programs was 6-12 weeks but each differed in length of counseling sessions (i.e., 45 min to 2 h). Overall, the use of behavioral counseling with pharmacotherapy was associated with high end-oftreatment SC outcomes. Among the seven RCTs, two used singlecomponent interventions. One study [19] compared the advice to quit smoking (three 15 min sessions) from physicians against no intervention among males at high risk for cardiovascular disease. They found significant increases in smoking abstinence at 1-and 3-years postintervention between those in the intervention and control groups. In a similar fashion, another study [18] found significant increases in abstinence at 12-and 24-months among males randomized to a stage-based self-help manual as compared to those receiving no self-help manuals. With regards to the five studies employing multi-component interventions, two studies employed the use of behavioral counseling and SC pamphlets [22] and relapse prevention in conjunction with a contingency contract [15] . These studies both found significant increases in end-of-treatment abstinence in the intervention relative to the control group. Moreover, a further two studies employed behavioral counseling in conjunction with pharmacotherapy. The first study [20] examined the efficacy of a SC program that included video exposure, telephone interview with a general practitioner, support material, and NRT patch. The intervention resulted in a significant difference in SC between the intervention and control group (16.5% vs. 9.3%). However, in the second study [17] in which males in alcohol abuse treatment were randomized to receive either a sequential or concurrent treatment of behavioral counseling and pharmacotherapy for 8 weeks, there was no difference between the intervention and control group in treatment efficacy. The low end-of-treatment smoking abstinence rates (intervention=3% vs. control=1%) may be a reflection of the co-occurrence of alcohol dependence in that population. A final study [21] reported that males who received an indirect intervention delivered through their wives had significantly higher 7-day point-prevalence abstinence rates (8.4% vs. 4.8%) at the follow-up time-point compared to those who received no intervention.
Review
Discussion
Although previous studies have reported sex differences between men and women in SC outcomes [26] , discrete sex and gender patterns within male cohorts and the effects of masculinity on men's SC are poorly understood. No intervention in our review explicitly considered sex (e.g., differences in SC between men with high and low testosterone levels) or gender (e.g., differences in SC between fathers and non-fathers) as a factor for contextualizing the men's SC. Overall the findings of our current study indicate that several men's SC interventions have shown moderate efficacy and effectiveness, particularly with the use of a combination of behavioral counseling and pharmacotherapy. This finding is congruent with evidence-based recommendations for the treatment of smoking [27] . Although these SC programs targeted men, it did not appear that sex or gender influences on men's smoking and cessation were key factors influencing the design or delivery of SC programs. In most studies, the development and/or delivery of the intervention was informed by theoretical considerations referring to the transtheoretical model, or learning theories that underlay cognitive-behavioral and relapse prevention components. Moreover, only two trials included treatment components which were specifically tailored to gay men [23] and expectant fathers [21] , respectively, thus were identified as being men-centered. The remaining interventions were implemented in settings that served men, such as Veteran Affair Centers and prisons for men, or just defined their target group as men. Surprisingly, we identified only 11 intervention studies detailing men-specific SC programs. In contrast, in a recent systematic review on sex and gender-based smoking cessation programs, 44 studies targeting women were included [28] . This difference in availability of gender-specific intervention studies may mirror repeated observations that women achieve lower abstinence rates after participating in/completing mixed-gender SC interventions as compared to men [26, [28] [29] [30] . As such, it has been suggested that women may benefit from tobacco dependence treatments that address their specific biological and psychosocial needs [31, 32] . Hence, a suite of womencentered treatment models have been developed and tested to address the specific needs of women [28] .
Review
An argument can and should be made for developing men-centered SC programs. As men's smoking behaviors are consistently linked to the pharmacological effects of nicotine [33] it can be reasonably argued that menspecific SC interventions, as they currently stand, are synonymous with pharmacotherapy. In fact, all but one [21] of the studies published since 2000 included medication. However, focusing on pharmacotherapy alone may prevent the recognition of other sex-and gender-specific factors related to men's SC. For example, recent qualitative research on men's smoking in the context of their partner's pregnancy suggests that an understanding of gendered aspects of men's smoking is key for developing effective SC interventions that are tailored to men's lives [34] .
Future studies might include direct examination of sex-and gendered-effects on SC outcomes. For example, measures such as the Bem Sex Role Inventory [35] and Conformity to Masculine Norms Index [36] , which measure how closely individuals align with gender stereotypes and masculine ideals, may reveal associations and patterns to guide SC treatments and evaluate outcomes. In particular, based on previous research, it may be important to consider gendered elements that would enhance men's engagement in SC programs and accommodate their preferences (such as the need for autonomy) [34] . Moreover, it may be important to assess the effect of biological sex factors in SC outcomes among men. For example, low perceived stress has been identified as an important predictor of successful SC among men (but not among women) [37] . It may be important to assess whether there is a link between stress hormone levels and efficacy of SC intervention, with the potential addition of stress reduction/coping as a component of SC interventions among men.
In conclusion, the findings of our current review suggest the need for further sex-and gender-based analysis of SC outcomes, with a particular focus on how masculinity (as it intersects with culture, social class, and age) relates to SC among men. Although several SC interventions among men have yielded modest results, designing gender-sensitive SC programs will likely enhance their effectiveness. Sex-and gender-based analyses are required to advance the health of men and their families and guide future tobacco cessation research and policy, as well as tailored-interventions.
